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Abstract
Public places like student dorms consist of many sections positioned on different locations of the dormito-
ry complex. Wayfinding signage based on pictograms can be a useful tool for navigating visitors through the 
dorm area. In this paper, three sets of wayfinding pictograms are designed and tested. The sets consisted of 
twelve pictograms for indoor and outdoor signage. They were evaluated by the student population who rated 
the guessablity of the signs and provided the explanation for their ratings. Three the worst-rated pictograms 
were redesigned according to participants’ responses and generated better effects on the target audience. The 
results demonstrate the effectiveness of testing wayfinding signs during the early design stages and stress the 
importance of the communication between designers and users.
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1. Introduction
Pictograms represent concepts in a form of 
pictures which are used as a substitute for writ-
ten messages and instructions. They can ex-
press regulatory, mandatory, warning and pro-
hibitive information. The main characteristics 
of pictograms are understandability, fast infor-
mation processing and noticeability. This pa-
per analyses the informative pictograms which 
are intended for use in public space. They con-
sist of a graphic symbol and a referent. In or-
der to achieve high detectability and compre-
hensibility, the structure of these pictograms is 
simple and clear.
According to Wogalter et al. [1], the picto-
grams should be evaluated in two ways. The 
first is a formative evaluation which occurs 
while the signs are being designed. The ad-
vantage of formative evaluation is the possi-
bility of making improvements in pictogram 
design before its implementation in the real 
world. Another type of testing is summative 
evaluation which occurs in the real environ-
ment, when the final design of pictograms has 
been finished. Although this type of evaluation 
has many benefits, the main issue are extra 
costs associated with design corrections. These 
changes may have been far more cost-effective 
to make during the early design stages.
Testing pictograms is highly important in the 
pharmacy industry where drug packaging con-
veys information about drug use, indications, 
precautions and side effects [2], especially be-
cause previous research indicated that picto-
gram comprehension can be affected by the 
level of education [3]. Many previous studies 
have shown that the comprehension of pic-
tograms on other types of products should 
also be tested. For example, Easterby et al. [4] 
demonstrated that the attributes of signs them-
selves and the attributes of users can be the 
factors that may influence the comprehension 
of the signs on potentially dangerous house-
hold products. Davies et al. [5] investigated toy 
safety pictogram and various pictograms re-
lated to consumer products. They have found 
that the comprehension of the pictograms was 
poor, which indicates the need for stringent 
testing procedures.
Previous studies have also demonstrated the 
importance of pictogram testing in the case 
of wayfinding. Lee et al. [6] tested symbols 
for wayfinding in healthcare facilities and 
found that some symbols can be interpreted 
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differently across the cultures. Similar find-
ings were reported by Sunyavivat et al. [7] 
who found that pictograms for hospital sig-
nage might not be understood correctly by all 
groups of visitors.
Pictogram should convey information with-
out accompanying textual explanation. Unlike 
warning labels, wayfinding signs are not strict-
ly standardized. However, it is recommended 
to design them in order to achieve good visi-
bility in the environment and high level of no-
ticeability [1]. In this paper, we investigated 
new design solutions for a student dorm way-
finding sign system. The aim of proposed set of 
pictogram is to facilitate the movement of vis-
itors through the dorm area (indoors and out-
doors).
2. Design of the proposed pictograms
The paper analyzed design solutions for the set 
of 12 pictograms (8 for outdoor and 4 for in-
door application) which purpose is to aid visi-
tors to orientate themselves in dorm area. Out-
door set of pictograms included signage for 
pastry shop, library, infirmary, gym, cash of-
fice, cinema, administration office and laun-
dry. Indoor set of pictograms included signage 
for shower room, dorm rooms, kitchen and 
reading room.
The choice of motives for each of the picto-
gram is explained as follows. The pastry shop 
was depicted by a cupcake which was a sim-
ple form that fits well into the circular frame. 
The library was presented by three books on 
a bookshelf. The gym was illustrated by sim-
ple form of an exercise weight. The cinema 
was depicted by curtains which was consid-
ered as the most dominant motive of the cin-
ema room. For the cash office, banknotes with 
symbol of euro were used as motives. The in-
firmary was indicated by injection and a cross 
which is well-known symbol for the first aid. 
The administration office was presented by the 
combination of two motives: a desk and an au-
thoritative person. The laundry was indicated 
by a washing machine. For the shower room, 
depiction of a shower with jets was used. The 
kitchen was illustrated by a dish on a hotplate 
of stove. The pictogram for the dorm rooms 
presented simplified form of a sleeper in a bed. 
Finally, the reading room was depicted by sil-
houette of a person with an opened book.
In the process of designing the formal charac-
teristics of the sign system, we used three dif-
ferent design approaches. The first set of pic-
togram was based on lines. The second set was 
based on planes. The third set was the same as 
the previous one, but inverted. All of the picto-
grams were framed by a circle.
Figure 1 shows the first set of pictograms. The 
line of the pictograms was unformed through 
the whole set, with the weight of 2 pt. The 
weight of line of the frames was 4 pt. The de-
sign of a set was guided by the principle of uni-
formity. In order to avoid ambiguity, we used 
simple forms with recognizable objects.
Figure 1. Set of pictograms based on lines
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Figure 2 shows the second set of pictograms. 
This system used the same motives as the pre-
vious one. Unlike the first set, where motives 
were presented by lines, this set used plane as 
dominant form. Lines were used only for inner 
elements on the motives (such as details on the 
cupcake or the washing machine), and their 
weight was 1 pt. In comparison with linear de-
sign of the first set, this set of pictograms is 
perceived as “heavier” because the black planes 
take up more area on the pictogram’s surface 
than lines.
The third set of pictograms is shown on Fig-
ure 3. This set was designed as inverted ver-
sion of the second set. In line with that, the 
pictograms consisted of white motives on dark 
background.
Figure 2. Set of pictograms based on planes
3. Methodology
The evaluation of design solutions for wayfin-
ding sign system was carried out using an on-
line survey with 125 respondents. The target 
group of respondents was students who live in 
the dorm and students who visit it. Survey in-
cluded three sets of 12 pictograms described 
in the previous section. Using an online sur-
vey tool, students were asked to indicate what 
specific meaning was presented through each 
of the pictogram. More specifically, they used 
5-point scale to rate how well the pictogram 
present each of the dorm facilities. Second 
part of the survey included multiply-choice 
Figure 3. Set of pictograms based on planes (inverted version)
questions where students expressed their atti-
tude and opinion about signage design, orien-
tation in space and need for a wayfinding sys-
tem in the dorm.
4. Results and discussion
Based on the students’ responses, there was 
no difference in preferences between the three 
types of pictogram sets (the set based on the 
lines, the set based on the planes and the invert 
version). The rating results for each of the pic-
togram are shown in Table 1.
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Table 1. Rating results
Pictogram Ratings (N) Mean
rating
Standard 
deviation1 2 3 4 5
Pastry shop 1 1 8 37 77 4.52 0.73
Library 0 12 22 37 52 4.06 0.99
Gym 1 2 13 20 87 4.53 0.82
Cinema 28 32 39 16 9 2.58 1.19
Cash office 7 17 29 33 38 3.64 1.21
Infirmary 1 2 9 22 90 4.60 0.76
Administration office 28 31 42 12 11 2.58 1.20
Laundry 0 0 6 19 99 4.74 0.54
Shower room 1 1 7 15 100 4.70 0.68
Kitchen 11 20 34 33 25 3.33 1.22
Dorm rooms 0 1 3 19 101 4.77 0.53
Reading room 5 13 20 39 46 3.86 1.15
The worst rated pictograms were those for 
the cinema, the administration office and the 
kitchen. According to students’ responses, 
main reasons for low ratings were ambigui-
ty and the lack of context in pictograms’ pre-
sentation. It is worth of noting that the lowest 
ratings of cinema pictogram were given mostly 
by students who visit the dorm, without living 
in it. According to respondents’ suggestions, 
we created new design solutions for the three 
worst-rated pictograms (Figure 4). We used 
a symbol of a camera for the cinema, a sym-
bol of a pot for the kitchen, and a symbol of 
a manager for the administration office. The 
three new pictograms were evaluated using 
the same methodology as in the first experi-
ment. The rating results for the new designs 
are shown in Table 2.
Figure 4. Redesign of the three worst-rated 
pictograms
Table 2. Rating results for the redesigned pictograms
Pictogram Ratings (N) Mean
rating
Standard 
deviation1 2 3 4 5
Cinema 0 0 8 15 80 4.69 0.61
Kitchen 0 1 5 16 81 4.74 0.57
Administration office 1 2 8 31 61 4.47 0.77
Our findings indicate the importance of the 
communication between designers and tar-
get audience. Furthermore, the results demon-
strate the benefits of testing the pictograms in 
early design stages before the application in 
the real environment.
The best rated pictograms were those with uni-
versal symbols, i.e. those pictograms whose 
guessability is based on previously learned 
knowledge. For example, the pictogram for 
the dorm rooms (with the symbol of the bed) 
was the best-rated by the most of the students. 
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Similarly, the corrected design of the picto-
gram for the kitchen (with the symbol of the 
pot) was also the best-rated by the most of the 
respondents. It seems that most of people asso-
ciate the picture of pot with the part of a house 
which is well-known as a room for preparing 
a meal.
The first version of the cinema pictogram was 
low-rated, despite the visualization of the re-
alistic feature of the movie theater. Apparent-
ly, for the group of people who are not famil-
iar with the dorm area, the picture of curtains 
does not necessarily evoke associations similar 
to cinema. In contrast, participants preferred 
the corrected version of pictogram which was 
based on the depiction of movie camera.
5. Conclusions
When comparing the three different sets of 
pictograms, students did not prefer any partic-
ular design style. This may encourage graphic 
designers to feel free to experiment with vari-
ous design styles, colors, elements and creative 
solutions for dorm wayfinding signage. How-
ever, the designers should use the graphic style 
which is in accordance with a purpose of pub-
lic space and its specificities. For example, a 
natural style and rustic elements would prob-
ably go along with a dorm located in the forest 
environment.
One of the limitations of this study is the way-
finding presentation mode. The pictograms 
were presented without context and simula-
tion of implementation in the real environ-
ment. Some of the respondents mentioned this 
as a major obstacle in the evaluation. In order 
to avoid the lack of context, future evaluations 
of pictogram designs should be conducted in 
realistic conditions. This could provide more 
authentic results.
High percentage of respondents think that a 
wayfinding sign system, which is designed in 
line with a target audience, can facilitate the 
movement of visitors through the dorm area. 
However, these results are grounded on sub-
jective opinion of the participants who didn’t 
have a practical experience with orientation 
in the dorm environment with implemented 
pictograms. Future research should test pic-
tograms in real-world conditions, including 
measuring the efficacy of visitors’ orientation 
in real location.
References
[1] Wogalter MS, Vincent CC, Smith-Jackson TL. Re-
search-based guidelines for warning design and eval-
uation. Applied Ergonomics. 2002;33(3): 219-230.
[2] Dowse R, Ehlers M. Medicine labels incorporat-
ing pictograms: do they influence understanding 
and adherence? Patient Education and Counseling. 
2005;58(1): 63-70.
[3] Dowse R, Ehlers M. The evaluation of pharmaceuti-
cal pictograms in a low-literate South African popu-
lation. Patient Education and Counseling. 2001;45(2): 
87-99
[4] Easterby RS, Hakiel SR. Field testing of consumer 
safety signs: The comprehension of pictorially pre-
sented messages. Applied Ergonomics. 1981;12(3): 
143-152
[5] Davies S, Haines H, Norris B, Wilson JR. Safety pic-
tograms: Are they getting the message across? Ap-
plied Ergonomics. 1998;29(1): 15-23
[6] Lee S, Dazkir SS, Paik HS, Coskun A. Comprehen-
sibility of universal healthcare symbols for wayfin-
ding in healthcare facilities. Applied Ergonomics. 
2014;45(4): 878-885.
[7] Sunyavivat C, Boonyachut S. Essential of pictograms 
for effective hospital signage. In: Proceedings of the 
The European Conference on Arts & Humanities. 
Brighton, England. IAFOR; 2013. p. 67-79

